S1: Bed topography in the Dome C region Figure S1 shows Bedmap2 topography with the Young et al. (2017) refined bed elevation grid obtained using the OIA survey radar data (outlined with a dashed rectangle). The surface contours highlight the areas of reduced surface slope. The same (small-scale) areas of higher accumulation 5 discussed in the manuscript (Fig. 3, 5 and 6 of the manuscript) are highlighted here. The accumulation variations we observe are co-located with significant bedrock relief changes, which reach e.g.
2000 m for the Concordia Ridge (CR) escarpment, and~500 m for the south side of the Little Dome C Massif (LDCM).
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S2: Reconstructed accumulation rate uncertainties
The calculated time-averaged accumulation rate (ā) uncertainties are plotted for the entire region in Fig. S2 , and have an average value of 0.16 mm-we yr −1 . The Metropolis-Hastings (MH) iterations calculate a steady-state uncertainty which takes into account the age uncertainty of the radar isochrones. We first calculate depth uncertainties for all radar isochrones which take into account the range precision of the isochrones, the firn correction error and the radio-wave propagation un-15 certainty variation with depth. The age uncertainty of the radar isochrones is a combination of the radar depth uncertainties translated to an age uncertainty (Cavitte et al., 2016) and the AICC2012 ice core chronology uncertainties Bazin et al., 2013) . This uncertainty is obtained after 100 MH iterations, each taking 5 thermo-mechanical iteration (see companion paper, Parrenin et al., 2017) . Parrenin et al. (2017) The calculated uncertainties are relatively small and uniform 20 over the LDCM, remaining below 0.3 mm-we yr −1 . They more than double east of the CR, where the rough topography limits the applicability of the 1D pseudo-steady ice flow model. Additional error arising from assuming a constant ice thickness is not taken into account in these uncertainties.
However, it does not affect the spatial distribution of accumulation uncertainties, but rather increases the magnitude of accumulation uncertainties uniformly for the entire Dome C region. If we include 25 this additional 5% error on accumulation rates (see manuscript): the area east of the CR (where uncertainties are already highest) has a resulting rms error of 1.2 mm-we yr −1 . Compared to the small-scale accumulation rate variations observed which represent accumulation differences of~5 mm-we yr −1 (see Fig.3 of the manuscript), this source of error is negligible. 
S4:Spatial anomaly of paleoaccumulation rates
We show the detrended paleoaccumulation rates for all four layers going back to 73 ka. The 0 -10 ka interval is repeated from Fig.6 in the manuscript for comparison. Although the spatial extent of layers older than 10 ka is reduced due to the filtering applied to remove regions of excess hori-45 zontal strain, the small-scale areas of high accumulation appear to remain spatially stationary. High detrended paleoaccumulation values are found where the surface curvature is strongly positive (i.e. surface trough), and low values are found where the surface curvature is strongly negative (i.e. surface bump). As the layers get older and deeper (reaching~30% of the ice thickness for the 46 -73 ka layer), this relationship gets increasingly offset in space due to increased amounts of horizontal 50 advection with depth (up to the set maximum of 5 km).
S5: Example radargram and isochrones
We show the detailed radargram along transect B-B' (OIA/JKB2n/Y77a) with and without isochrone interpretations to show the quality of the radar data used in this study, and show the depth coverage of the interpreted internal isochrones. 
